Magnetic Separator Scalability
In the context of this work, magnetic separator scalability is defined as the consistent capture of magnetic particles as measured by capture time and capture efficiency (>99%) independent of reaction vessel diameter.
Critical Factors Effecting Capture Time and Scalability
• Capture time can be effected by physical and magnetic factors as listed in Figure 1 .
• Many factors such as particle suspension medium and bead magnetic susceptibility may be held constant while scaling batch sizes to ensure accurate results.
• Magnetic separators are typically designed around commonly available off-the-shelf or standard bottles.
• The diameter of the bottle plays a crucial role in separator scaling because it represents the maximum distance the particles must travel through the fluid to reach the vessel walls. 
Magnetic Separator Scaling
• A mathematical relationship between the average magnetic field magnitude and the cross sectional vessel area has been devised for magnetic separators with magnets arranged in a quadrature geometry.
• This model was conceived using the following assumptions:
• Particle size and magnetic susceptibility are held constant.
• Magnetic particles interact independently of one another.
• The magnetic circuit created by each separator is similar.
• Figure 2 depicts a schematic representation of the quadrature magnet geometry 2 (a) and the magnetic field gradient induced by the magnetic circuit (b).
• Table 4 and Figure 6 ). The impact of volume on wash efficiency in a single separator was examined and showed that wash efficiency does not vary significantly from the maximum to minimum separator batch sizes (data not shown). 
Conclusions
Magnetic separator technology is excellent for use in biotechnology and life science research applications that rely on biomagnetic bead processing such as DNA separation, cell isolation and rare cell detection, development of immunoassays, capture of biomolecules, and protein purification. Separators are typically designed to work with most commercially available superparamagnetic beads, roughly 0.8 µm and above.
Advantages:
• Scalability allows for a seamless transition between research and production phases. • Open-faced configuration permits clear visibility and easy bottle removal.
• Field strength optimization allows the processing of high % solids (10% solids held by the 125-1 separator).
• A method to develop scalable magnetic separators in a quadrature geometry was proposed by establishing a correlation between the average magnetic field magnitude (B RMS ) of the separator and the reaction vessel cross sectional area (A). • Using this correlation, the magnet thickness and material may be tailored to create the magnetic field gradient required to achieve comparable capture times across different vessel diameters.
• Microparticle capture consistently achieved >99% at 60 seconds for PBS solutions containing 1% solids (Dynabead M-270 particles) for each magnetic separator (0.125 -1.0 L). • Wash efficiency reached >99% supernatant removal across all magnetic separators at 1% solids, and varied only 0.75% (96.57% -97.32%) at 4% solids for each magnetic separator.
